Coprophilous fungi are a highly diverse assemblage encompassing all major groups of fungi and have important role in decomposition and recycling of animal feces, especially feces of herbivores. The present study was aimed to characterize ascomycetous fungi associated with the feces of some birds including sparrow and crow. Fresh fecal samples were collected in paper bags and taken into the laboratory. About 0.05 g of each sample was transferred on to acidified Potato Dextrose Agar medium (PDA) (containing 2 ml of 20 % lactic acid/liter) and cultures were kept in 25˚C in incubator. Pure cultures were established using single spore or hyphal tip techniques. Then fungal isolates were identified based on morphological characteristics and sequence data from ITS-rDNA region. In this study we report Alternaria alternata, Paraconiothyrium fungicola, Chaetomium murorum, Fusarium solani, Cladosporium herbarum, Sarocladium strictum and Epicoccum nigrum as fungal mycobiota associated with the feces of birds.
Introduction
Coprophilous (Dung loving) fungi encompass a heterogeneous assemblage from all major groups of fungi. They play important role in decomposition and recycling of animal feces, particularly feces of herbivores and also biodegradation of organic materials especially in heavily manured soils and mushroom beds (Angel & Wicklow 1974 , Wicklow 1981 . These fungi are an important component of the ecosystem and the study of these small individual community or mycobiota has been advocated for the experimental study of ecosystems (Rattan & El-Buni 1979 , Richardson 2001 . Coprophilous fungi have adapted for life on feces of animals (Ingold 1953 , Webster 1970 , Lodha 1974 and passage of the fungal spores through the digestive system of an animal is often necessary to facilitate spore germination (Richardson 2008) . Most of coprophilous fungi can be cultivated on media but some groups of coprophilous fungi e.g. from Zygomycota need growth factors for their growth and sporulation. Therefore, it is necessary to use various feces of animals mainly herbivores as a substrate. These fungi are an ecologically highly adapted group, capable of assimilating nutrients that are not 211 used when plant material passes through the digestive tract of an animal, therefore aiding decomposition processes and helping to recycle these nutrients in the environment. Moreover, they are an excellent example to demonstrate the biodiversity of fungi.
In spite of their importance and suitability for cultural study, coprophilous fungi have received little attention in Iran. The present study was aimed to characterize ascomycetous fungi associated with the feces of some birds including sparrow and crow.
Material and Methods

Isolates and morphology
Feces of sparrow and crow were collected in paper envelops (during summer 2013) from different regions of Tabriz metropolis and taken to the laboratory. The samples were gently air dried, then about 0.05 g of each sample was transferred on to acidified Potato Dextrose Agar medium (PDA) (containing 2 ml of 20 % lactic acid/liter) and cultures were kept in 25˚C in incubator. Pure cultures were established using single spore or hyphal tip techniques. Axenic cultures were deposited in the Culture Collection of Tabriz University (CCTU) and a complete list of the isolates used in this study is presented in Table 1 . Then fungal isolates were identified based on morphological characteristic on different culture media such as PDA, MEA (Malt Extract Agar), CLA (Carnation Leaf Agar) and PCA (Potato Carrot Agar) as well as sequence data of ITS-rDNA region.
DNA extraction, amplification and sequencing
For DNA extraction, fungal isolates were grown on PDA for eight days in the dark and fresh mycelia were harvested and subjected to DNA extraction using the protocol of Moller et al. (1992) . DNA samples were subsequently diluted 100 times in preparation for further DNA amplification reactions. Part of the nuclear rRNA operon spanning the 3' end of 18S rRNA gene, the first internal transcribed spacer, the 5.8S rRNA gene, the second ITS region and the 5' end of the 28S rRNA gene (ITS) were amplified and sequenced using the primer pairs V9G (de Hoog & Gerrits van den Ende 1998) + ITS4 (White et al. 1990 ). PCR reaction mixtures and conditions were performed in a total volume of 12.5 μL as described by Bakhshi et al. (2015) . Following PCR amplification, amplicons were visualized on 1.2 % agarose gels stained with GelRed TM (Biotium, Hayward, CA, USA) and viewed under ultra-violet light and sizes of amplicons were determined against a HyperLadder TM I molecular marker (Bioline, London, UK)
The resulting fragments were sequenced in both directions using the PCR primers and ABI Prism BigDye ® Terminator Cycle sequencing reaction kit v. 3.1 (Applied Biosystems TM , Foster City, CA, USA) following the manufacturer's instructions. DNA sequencing amplicons were purified through Sephadex G-50 Superfine columns (Sigma Aldrich, St. Louis, MO) in 96-well MultiScreen HV plates (Millipore, Billerica, MA). Purified sequence reactions were analysed on an ABI Prism 3730XL Automated DNA analyzer (Life Technologies Europe BV, Applied Biosystems TM , Bleiswijk, The Netherlands) as outlined by the manufacturer.
Sequence analysis
The DNA sequences generated, were edited using MEGA v. 6 (Tamura et al. 2013 ) and a consensus sequence was generated manually for each set of trace files from the forward and reverse sequences. Sequences were subjected to Megablast search analysis at NCBI's GenBank nucleotide database for sequence similarity.
Results
Forty-eight ascomycetous fungal isolates were recovered from feces (Tables 1, 2 ). The fungal isolates belonged to the species of the genera Alternaria, Epicoccum, Paraconiothyrium, Chaetomium, Sarocladium, Cladosporium and Fusarium. The isolation frequency of each fungal group is provided in figure 1. In this study we report Alternaria alternata, Paraconiothyrium fungicola, Chaetomium murorum, Fusarium solani, Cladosporium herbarum, Sarocladium strictum and Epicoccum nigrum as fungal mycobiota associated with the feces of sparrow and crow in Tabriz metropolis, that two species i.e., Chaetomium murorum and Paraconiothyrium fungicola for the first time are reported for Iran as coprophilous fungi.
Chaetomium murorum Corda 1837
Fig. 2 Colony on PCA containing one piece of filter paper reaching 35 mm in diam after 10 days, flat, circular, entire, colorless to grey, forming ascomata in relatively concentrically zonate pattern in 3 sectors mostly at the center of the colony; the colony and agar reverse, except where ascomata are formed, remain uncolored. Ascomata globose to broadly ellipsoidal or ovoidal, lacking an elongated neck and a dark collar. Peridium variously textured. Terminal hairs of several types. Asci clavate. Ascospores biseriate to conglobate, variously shaped, with an apical germ pore. Immature ascospores non-dextrinoid, brown or grey at maturity ellipsoid-fusiform or ovoidal, rarely limoniform, then mixed with ovoidal ascospores, with attenuated, sometimes apiculate ends, greyish brown. Peridium and terminal hairs are different, Peridium from textura angularis to epidermoidea, sometimes cephalothecoidea around the hair bases (Fig. 2) . Terminal hairs flexuous at the apex and often open circinate. Ascospores usually equilateral, 13-16 × 7.5-9 µm (13-17 × 7-9) based on Stchigel et al. (2004) .
Paraconiothyrium fungicola Verkley & Wicklow 2004
Fig. 3 Colonies on MEA reaching of 35-38 mm diam after 14 d; restricted and already elevated in the centre. Colony surface covered by a dense mat of woolly, pure white to honey or pale yellow. Pycnidia developing around the centre of the colony after 14 d. Colonies on OA reaching 65 mm diam after 14 d, spreading, with glabrous, colourless margin; colony surface with a diffuse coverage of pure white, low, finely felty or floccose aerial mycelium. Pycnidia developing on the surface of the colony from 14 d (Fig. 3) . Conidiomata superficial or immersed in the medium, eustromatic, dark brown to black, 0.3-1(-1.5) mm diam. Conidiogenous cells discrete, phialidic, occasionally indeterminate, proliferating percurrently 1-3 times (only on PDA dominating) formed from the inner cells all over the conidiomatal wall, hyaline, subglobose, or broadly to narrowly ampulliform, sometimes with a relatively wide elongated neck, with an indistinct periclinal thickening, collarette absent, 5-7(-9) × 3-5 µm; conidia one-celled, ovoid, ellipsoid to short-cylindrical, broadly rounded at both ends or slightly tapering towards one end, some constricted in the middle, or two-celled, constricted around the euseptum, with up to 0.4 µm thick, smooth walls which are hyaline at secession, but soon become reddish-brown, contents vinaceous to olivaceous, minutely granular with a few small guttules near the poles, conidial mass dark brown to black; conidia on OA 1-celled (4.2-) 4.4-6.2(-7) × (2.7-)3-3.4(-3.6) µm, 2-celled 7 × 3 µm; on MEA 1-celled (4-)5-6(-7) × (2.7-)3-3.7(-4.8), 2-celled 6-8 × 4.5-5.2 µm; on PDA, 1celled (4-)4.5-6(-7) × (3-)3.2-4(-4.3) µm, two-celled not observed base on Damm et al. (2007) .
Discussion
Some coprophilous fungi provided in this paper highlight the paucity of knowledge on the diversity of coprophilous fungi in Iran. The animal feces comprise partly of undigested food materials rich in carbon, nitrogen and decomposition of ecosystem energetic that are suitable substrates for growth of various microorganism (Angel & Wicklow 1974 , Halffter & Matthews 1971 . The mycobiota on a particular feces is more or less constant depending on the nature of food intake of the animal and the environment where the feces is excreted. Previous studies on coprophilous mycobiota indicate that this group is an important component of ecosystems, responsible for recycling the biomass in animal feces, and the study of these microcosms has been advocated for the experimental study of ecosystems (Wicklow 1981) . Wicklow & Moore (1974) and Yocom & Wicklow (1980) reported the of detailed and quantitative experimental studies on the effect of environmental conditions on the coprophilous succession and community differentiation, using pellets from laboratory rabbits fed on a uniform diet of alfalfa from a single source. Wicklow (1992) also noted that there are few experimental data on substrate preference and no information on the effects of chemical composition of dung on fruiting and colonization. Lundqvist (1972) , as an introduction to his detailed taxonomic studies of the 
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Sordariaceae, provided information on the preferred hosts and distribution of many species of coprophilous fungi, based on a very large number (approaching 1000) of samples, mainly from Scandinavia and also from Europe and other parts of the world. He noted that although Cain (1934) , Hesseltine et al. (1953) , and Pidacks et al. (1953) reported that the growth factor from feces is required for the growth and sporulation of some genera. The present study aimed to characterize coprophilous fungi from the north-eastern province of Iran based on a combination of DNA phylogeny and 216 morphological characteristics, about seven species of ascomycetous fungi have been found on fecal samples. The highest number i.e. 29 isolates were found associated with sparrow feces followed by 19 isolates on crow feces. In this paper to the best of our knowledge we have described Chaetomium murorum and Paraconiothyrium fungicola for the first time in Iran based on morphological similarity and molecular data from ITS-rDNA region (Ershad 2009 ). The morphological and cultural features of our isolates were in full agreement with the description provided by Stchigel et al. (2004) , Damm et al. (2007) and others. The coprophilous fungi belonging to other groups, their impacts on other biodiversity and distribution and occurrence of coprophilous fungi in Iran remain to be studied.
